We describe a unique and unusual case of post-traumatic direct carotid cavernous fistula (CCF) with occluded proximal internal carotid artery and CCF filling from the contralateral side with retrograde cortical venous reflux. A male patient presented with intracranial haemorrhage due to cortical venous reflux. He was treated endovascularly through a contralateral approach by coiling the cavernous sinus and occluding the distal internal carotid artery at the fistulous site with glue.
Introduction
Carotid cavernous fistula (CCF) is fistulous connection between the cavernous portion of the internal carotid artery and cavernous sinus. According to Barrow's classification, CCF can be direct and indirect. Direct fistulae are called type A and indirect fistulas are called Type B (dural branches of the internal carotid artery -ICA), type C (dural branches of the external carotid artery -ECA) and type D (dural branches of ICA and ECA) 1 . The most common causes of direct CCF are trauma and rupture of a cavernous ICA aneurysm 2,3 . Endovascular surgery is the treatment of choice for CCF as it has a good success rate with minimal complications.
We describe a case of direct CCF having dissected with a large rent in the ICA at the cavernous sinus with the distal end opening into the cavernous sinus directly and filling the cavernous sinus retrogradely with cortical reflux into large ectatic dilated temporal cortical vein presenting with haemorrhage. This case was treated successfully by an endovascular approach by using coils and glue through a contralateral approach.
Case Report and Technical Note
A 25-year-old male with a history of road traffic accident with multiple skull base fractures, subarachnoid haemorrhage and progres-sive loss of vision in the right eye presented with a two-week history of new onset headache and giddiness followed by sudden loss of consciousness. CT scan showed a large haematoma in the right temporal lobe with prominent cavernous sinus. Emergency surgery was performed to evacuate the haematoma. However, large prominent vessels were found intraoperatively with tense brain. Post surgery, a CT angiogram showed a thin right ICA with distal occlusion and a large ectatic temporal vein in the right middle fossa with prominent cavernous sinus ( Figure 1 ). Subsequently a conventional angiogram was advised. Catheter angiogram showed a thin and narrow right ICA with distal occlusion partly filling the ophthalmic artery. The cavernous ICA was seen filling retrogradely through collaterals (ACOM and PCOM) and entering directly into the cavernous ICA with a large ectatic temporal cortical vein with reflux ( Figure 2 ). Endovascular treatment was planned from the arterial side. Through a right femoral artery approach, a 6F Envoy guiding catheter was placed in the left ICA distally. The dilated cavernous sinus sac on the right side was catheterised by an Echelon microcatheter/X-pedion microguidewire combination (Vascular Therapeutics) through the ACOM. Detachable Axium coils (Vascular Therapeutics) were placed into the sac ( Figure  3 ). The patient was then discharged and advised follow-up after two months. Two-month follow-up showed similar findings with patent fistula. Repeat treatment was done. A Marathon microcatheter (Vascular Therapeutics) was placed in the right cavernous ICA close to the fistula and 50% histoacryl (glue) was injected into the fistula and the cavernous sac. Check angiogram showed complete occlusion of the fistula (Figure 4 ). The patient was electively intubated and showed clinical deterioration after 12 h with unequal pupils. CT scan did not show any bleed or fresh structural changes. Patient was anticoagulated with heparin and was aggressively managed for cerebral oedema, to which he responded and recovered fully.
Discussion
The most common cause of direct carotid cavernous fistula (CCF) is rupture of a cavernous ICA aneurysm accounting for 1.5% 2 and other causes include trauma, arterial dissection and collagen vascular diseases 3-5 . The clinical presentation of CCF depends on the type of fistula and can vary from mild chemosis, proptosis, and vision loss to intracranial haemorrhage 3 . The incidence of intracranial haemorrhage is reported to vary from 0.9 to 2.6% due to cortical venous reflux 6, 7 . Although treatment for CCF can be elective, if there is intracranial haemorrhage due to cortical venous reflux or aneurysmal dilation of the cavernous sinus then emergency treatment is warranted 8 . The endovascular approach for treating CCF can be through venous or arterial routes depending on the type of fistula. For direct CCF, balloon occlusion of the fistula preserving the parent artery is considered to be the standard technique 9 . However, even today it is considered a safe and effective technique in spite of newer advances in endovascular techniques and hardware 10 . Other techniques of treating high flow CCF are only coiling of the cavernous sinus 2 , stent-assisted coiling 11 and stent graft 12 . Recently only Onyx or Onyx with coils were used to treat direct CCF successfully without significant complications 8, 13 . Transarterial balloon-assisted glue embolization was also tried successfully to treat direct CCF 14 .
We describe a case of CCF with unusual findings posing a significant challenge for treatment. In our case the ipsilateral ICA was occluded in the cavernous region with minimal filling of the ophthalmic artery (Sketch 1). This occlusion of the ICA blocks the road to treat CCF from the same side. The only way to treat this case was to reach the fistulous site from the contralateral ICA through the ACOM (Sketch 2). However, due to tortuosity, catheterization through the contralateral side was extremely difficult (Sketch 3) especially due to use of a braided catheter (Echelon), as the primary plan was to use coils to occlude the cavernous sac and fistula. In the initial sitting, after coiling the cavernous sac (Sketch 4), the catheter position was not stable and tended to fall back into the distal ICA which was also narrowed (probably kinked due to large size of the sac). At this point, embolization with glue was thought to be dangerous due to two reasons. First, due to high flow in the CCF there was a high chance of glue migration into cortical veins causing venous thrombosis. Second, due to the unstable catheter position there was a chance of glue migration into the ipsilateral middle cerebral artery branches causing major arterial stroke. Thus the procedure was staged. During the second sitting, the fistula was catheterized with a flow-directed catheter (Marathon) with the aim of blocking the fistula at the at the same time to occlude the fistula 8 . Postprocedure after 12 hours there was clinical deterioration probably due to thrombosis of a dilated temporal vein causing mass effect which was treated with anticoagulation. Thus in such difficult and challenging cases it is advisable to plan the procedure thoroughly, anticipate difficulties and use proper hardware for successful treatment. Probably use of Onyx with coils in such cases may do the trick.
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